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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an ion exchange membrane 
which is a fluoropolymer ion exchange membrane that is at a low cost 
and has a wide ion exchange capacity and is particularly suitable for a 
fuel cell. 

SOLUTION: The fluoropolymer ion exchange membrane has such 
characteristics that after a specific hydrocarbon based monomer, an 
acrylic monomer, or a fluoroethylene monomer are cografted with a 
long-chain branched polytetrafluoroethylene membrane against the 
fluorine monomer having a halogen group and polymerizable double bond, 
the halogen group in a cografted chain is made to be a sodium sulfonate 
group by a solution of sodium sulfite or sodium hydrogen sulfite, and 
moreover, it is made to be a sulfon acid group, a grafting ratio of the ion 
exchange membrane is 10-150%, and an ion exchange capacity is 0.3-3.0 
meg/g, and a manufacturing method thereof is also provided. 
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■^-©ttiifrtbtt^/Ufc^l : 0. 1-0. 8£U 

(2) (D) ^/-7-M/M<t5iJ:t\ 

[0 0 2 9] /77 hRJESSrff !^»^tt^y 

113, ir^^rfy, -0-fc?>\ h^y/it*^^T*K 
*y^-«r*SRLfctoS:ffl^Tt)g^. ^«^7 
■7-*ffl^5tllt ±K (1) 4:W«fc*y^-^ 
<7)#J££0. 3-5^IET'?K<*:^^y^-Sffii:Stt$ 
W^7 7 H^tStfi^o 
[0 0 3 0] (6). ^7-7-^ LT, _tfe<7) 

(5) (f) ^?>atftLfciasa±^y^-t, ± 

ISO (2) (c) *fcf4 (3) (E) <ntpfrt>mtiti1t 
i^yr h77;utDxfL/y(:^77 Fl^e^ 

5o 
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[0 0 3 1] (5) (F) (2) (C) Htz 

14 (3) (E) *y7-rt*^7 7H^ti 0 
7hfi-frTI4 (F) ^y^-KS+S (C) ifctt 

(E) *y^-<Ottii^tfctt^HtT-l : 0. 1~10 
»*U<H. 0. 5~2#AV\ ^77FRl£ 

v . F v ft if / -7- £ *R L t ro £ 
[0 0 3 2] S^ttMPTFEflS^O±fS*y-7-C0#^ 
75-5 00 kGyflMtUtfl, JFfiH*fe#**V<7* U > 

5. 

[0 0 3 3] ^77 F££TI4£«#tf£MPTFEBf £&tl 
^Stiot/7 7f^t5«^ Joi;tJ\ Kt^e/v 

[0 0 3 4] ^77 FR/£7£gf4 0°C~l 0 0t> fc5 

[0 0 3 5] ^77h$ (Hffi0<Jl©5£ (1) #BB) (4 

77 F*f4iib< ^7 7 Figl4&*IC&fnLT< 

^77 h*ttJHA$raS!PTFEK:»U 10-15 0 
wt%, i <7$?£ L< (4 1 0~ 1 0 0wt%T-fo5» 
[0 0 3 6] _h|E (1) ~ (4) f#?,Wc7*7 7h« 
f\ZB r^>C 1 WADyyI^§tf*^7 7 hfi«^tt 
mPTFEmitWUimi- F V 9 A (Na, S0 3 ) . « L < I4&S& 
gfTK*^- F y !7 A (NaHS0> ) WtK^?S> £fc(4, ffi^t" 

F!/?a, f4ffi»KSf-?- f y ^ATK^ffitf y 

tfyPT^3-/U©ffi-§*«*-CE!fc£-a:-C\ fit**' 

77 hi*©^py'yS[-x]5rx/^ygt F y i)a 

f W [ - SO., Na] S^fiTt^jS T- ^**y»i[-S Oa H] t 
Lfc*^*7 7 mi»8SPTFEtfc57y*^ 

[oo3 7] wmtrvvvj*. ^L<{im^m7km^- 

tVl^T/W3-yWCO^^$roRj£f4. ii^WPTFEK 
T'li-(CF,),-^f(?)8*i4A ! a< . moft&tiX'K 
&UC<\,\ L*»U ft/77h«IMSPTFET- 
(4, ^WZLo^a^T-rixbWSJ^^S^T-foSiitffi 
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[0038] -oil /77h8"ft*^77M;j:o 
t. j&yUjK^f-v'/i'a, Ji*r/ug, $fc(4, -(CH 3 ). 

34SR©rt«*-eiiAfS. ~o(4, IfMlPTFE 
(4 

lit 1 1 * 

[ft 2 ] lcJo(t5^*S J ? 3 ^iS I Flczai§-g-/J5i¥4 
10 "tS (J.Appl.Polym.Sci., 74, 1571-1576(1999). 

PTFEft^^vBf-f Fy 9AS^^1-^ri:t 

[0 0 3 9] ffifi^T" h y ?A(Na 2 S0 3 ) . ^ L < ttffi 
BSStK^It- F y !7 A (NaHSO* )©*$£&> £fc(4. 

(4. satisttsffifiiESf^ f y 9 a^msm***-*- f y 

9A<7)&;faS<8WT^J:^#. S?£L<(4. M5 7F 
20 tttpk^itlfcRJSi-^S^ny^SwaSrXMA (X 

|-7^; 0 7t7-ff-) ^^SSS-CJsfci^jWS 
U ;©^Dyyfi;MLt3~i ofgiwffifiitlhf- F 
y*A, £fc(4> ffi«t»**i-hy «>Ai6s#S£l-5J:5 
ftJS*!»«J:v\ :ne.oSj6«)itt#/77hfil(M 
SPTFE«*s+^«j»$*L51:-CJ:^. 
[0 0 4 0] *^77hftiMSPTFEltM 

•T-Fy^A, ifcn, f y ? Astros 

i&mM I4^i&~ 2 0 0°CT\ i t) if 4 L < 14 8 0°C~ 1 

6 0°CT'fc5o ifflf^ ! 3 0(m~5 0 0(mt-fc5i 
30 SJtSB#W(45~6 0^T-fc5„ KJSKRS LTf4> 7k 

?$?ST-tftST-l 5~1 6mJI(-^5roT% RBE<Ojf-- 
F^U-7*Srffll\ tK/-< 7 7°n/Ny-/ug?SST'l4^ 
^:±, SfttSfe^T2*«lftU. ?&£co±PIt 1 6 0°C 
-45S4 U\ 

[0 0 4 1 ] ?|#^V^T, #W;*^77hi*©7- 
/I'* yKt F y ^ASC-SOjNaDSrl N~ 2 NfiS^fR 

6 CCT-x/u^vKSt-sOaHjt-fSc ±Ero 

(5) T*#P>tbfc*^7 7 Fft^ttSPTFE^J4* 
^77 hifC?;i'*^7-f F*ST'fo5-S0 : Yl 
40 (Yii^oyyit-c 1, *fc(4, -F) ^2N(7>y 
^y-/H±Na OH^CO^gjRtT^aLT^^* 
F y >7Ag[-S0,Na] iU ?I#^^T, #^7 

7 F^tpro^/t-^^T- F y 7Ag^ 1 N~2NfiSS?@ 

m<p> 6ot;t^/i'*yesit5. 

[0 0 4 2] £<blC> ±IE<D (6) t»f>ilt*^77 
hSiMSPTFEHS*^77 h«tp«5^/UJl?=/U 

A7-f F'ST-fo6-S0 2 YS (YliAoyyir-C 
U 47tl4> -F) §r2N©y^y-^14NaOH^ 

T-itllSLT^yU^^K-T- F y 9A£ btZ>„ 

50 ±a> l fdSgitiET- f y -7 a . m l < nffittKTk*-?- f y 
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yyl[-x]ir^/i-*yfth!J^Sit5. 

g£ 1 N~2N6fES£i§?& c F. 6 0t:f^*yKSi:t 

So 

[004 31 1EO (1) . (2), (3) 
(5) ftbilfc*^7 7 hft^lSPTFEi-C* 
^77 h»^lC^^7 L ^S[-C00CH 3 ]$r^r-r5'b<73T- 

SfK^. 6 OtfA/^^^St-COOH] t Lit) 

[0 0 4 4] *&Wic£z>y ymik'&ftl-'i Jr^tmWi 

t, r©R©^ (5IJ£0iJi©5t (2) # 

S8) £^x5Ct/$ST-#5. ^">^lft«Jlt tt, ft* 
>C^-^ijUR©fi*l gSfc*)©'!'^^** (me 
q/g) T-foS„ ^77h ; e;7-clSi:'b±5ii 1 

*D*5i^^7 7 b 22.fr 1 OXT'KTflW^^tt 20 
^0. 3meq/ 6< HTT'fc^ ^77h$#150 

fit, ^^JcK*sKfflL-CIBI©!ftS* s ffiTi-5. - 
tib<Dztfrb, *%mici.z>y 

^m<D4^-y^^HtO. 3meq/g~3. Ome 
q/g. iWIKIl 0. 5raeq/g~2. Om 
eq/g X'foZ>o 

[oo4 5] *&m<ny ?m%gi# : f-'( *^&&mx'is. 30 

(3) #f$) rcoK^»*i ! t!iffli'^-> 

&<Dt>-r frtcmtt <fc o xmnmm&^^m^Mfr 

-(CF«)-^ti?J&$;h,T^57b©lC x 8 Ota±»il 

©ig«sp;4S®.jlJ£<£T-f3o 
[0 0 4 6] wiXl£*tU *^WWl'^-^3SglBI»±^7 40 

^/p*>Kiroii:±5^ l 0~8 0 w t%roffi(ffiT-f&J 

<b$-fr5wfc*s-e#5r4:*»f), R©^**Jil 0~8 
Owt%, !fSL<li2 0~6 0wt%it5lii5T- 

[0047] *&w<ny ■ym%mm-mit 

Hfc 1 ] * 50 
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fti*!8©^^l: i o t-f t y^^§ii! 3 . Omeq 
/ gm8t$.X£&<DX;i'*>Wtm$:&ALXh. m^ti 

^m&^&giz&frifcitti. mmimth-tfrxz 
■c. 2 s'CicfcitS'f^-v^meom^e^g (hikm 

l©i£ (4) #HS) #0. 0 5 Q" • cm" 
LT©tH2H4«g#*L<(6;T-r 
^f:6, >(*yMS©fie^tt0. 0 5Q" -c 
m'' i <0&&tfe<D'(*>' : %&mX-teO. 10Q"' 

• cm"' U±X'hhZtfr-BmXh^b a ^ISWI-iS^ 
^>^MT-|4 2 S^fcttS^^XSMB©**^* 

^#f>Hfc (Htfi0H3) o *3&W©RI-*S^TIi, 

[0 0 4 8J -Yd">'SESl«©»ttSr±»f5fc«>fc, -f* 
*^%&m&fc<omfthmL^<ofrM#;xhZ. 

oT, iiST(4 3 0~2 0 0 //mJ¥©|g[8©'f 
K^&^ixT^So *3S9i©»3\ Rfftt. 3 0-5 0 

OAim. ^L<li50^m~l 00(i m^gaH© <b© 

[0049] j»w«fti»fw*5^Ttt, aft, mmnmm 

(O— ot LX^k-btlX^^? 1 $ S-frfrhhfrs 
y jv*u 7,;Vfr,s'%£.W;X'hZ>-)-7 4 JrvW: (7a*V 

/</-;U(07/l'='-Mz£^X7<Z <BfflU mVrX'h 

Z> * f ; -frfrmMfeZmLXT s - K (ttfHi) *»b 

ft«WMSI!PTFE© P T F E ±flS*i»©»*^V^ft*^ 

J; 9 , ^ ?y-^fttt57'n/^-/^7'^y- 
/t-ft t*©7^3 -^tilc J: SHU©!? ii(±i5 1 /vXmito h 

(Direct methanol Fuel cell) LT'ft'ffl 

[0050] «^«ji&iBsic*sv^-cH:. mommmim 

wnttttJfiSftt lw»&+5 O H 7 V s * f^frj 

^i/y/57 bm^^^^itLxntim^^ ±^ 
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asw©i«Wfctta:tt»!>Tffi*\ mz.\i. 977 vm\ 

977 hfi^©SPTFE'l'^^5£^t±8 0t©3ffi 

■Mb******. «6 o^-e-frf-vSftKj^^bt-f 
iss $ tih tz #>mmt&tf zt>ibxm<. 8 o "c© 3 % 

^ftfllStA/MbLft^ (Hli£0iJ8) „ 
[0 0 5 1] W±© J; 5 *mW<?>y •yUf^i^H^ 

SfiO. 3~3. Omeq/gSrJEl^f&BKftJ^PT'f 5It 

[0 0 5 2] 9y7y&fc (1) ~ (6) ©*y-r-& 
SiMlPTFEi;y77hf5i^lc> S^ft, V 
»*fcttx*©ft*>9fc~y i»t. 

* fc tt* > f£ if © W * V T'ft sW^feS *"H7h77^ 

*ni^uvK©ff££+#l-*ii-f £;£ 

oili:fiot7 5?#A'flS£j*U ::i:S4^77h 
*-S^fiK-f5. ::©«WttBS«:jrfflL-CV>3;fc«>, PIC 

#$K^;TvdM£»1-S®H4S©K?W#ib;Jv ttMfe 
SfS^Hi^ii^^-CtS. 5 0 MmJf©^f>li\ ~- 
y r7^^^->-|48Me VJgJLt, ^i-y»4 0MeV 

OOji mJ?©ffl£ftfe»S\ *)/X$.\ 2Me V£A 

±. ^tytt6 2MeVKl. ^tWtWil3 
OMe V£t±#S*U\ x 1 0 8 ~1 x 1 

O' 3 <I/cm 2 ©$5ffl##£U\, 

[0 0 5 3] *^WI-#t>5±xE©-ji©^v SJ^I- 
[0 0 5 4] 

[0 0 5 5] (HJ£0iJ 1 ) ft«#«gPTFEfll«:»5fc«> 
tCJWTW.HSI+Srtf ofc„ fJ50(im©;KD7h77n 
d-ni^U^CPTFEJM (0K®I@L fnfNo. 9 0 
0) © 1 0 c m x 1 0 c m£fc-?-tt§ ©SUSSJ^"— 

Y9 U-y.Ba.StSfl (l*)@7cm 0 x 30cmH) ICAit. 
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fc„ *©&. m^.t-^T*jD^tTPTFEM©?aSlr3 4 
O'CirLT^ " Co-v«fr»t*3kGy/h-C|li 
9 0kGy (3 Oh) SgifLfc. S&ttSK $3S«:fcSPL 
TPTFE§ISr&<3 fcU Lfc„ r ©«MR»-CWS>*Ufc*«l$i' 
«S!PTFE«Ji5IKK»l-*iV % "Cii1!ro# !/ r F 7 7^ 

©PTFE<fc t) < ftoWS: tSr^LTI/'' 

10 ho w©ft«^ttSPTFEK©5IS9»Sttl8MPa» SfcBfr 
fa 1/(4320% (51 35 9 iia200mm/minT'KWK- ^ y-VHK 
4# (JIS-K6251-1993)), D S CSJjeiC ± 5iW?fiKl4 
315 0 CT-fco/t„ 
[0 0 5 6] -©ft^teSPTFEmSr^y^f^f ©#7 
*®Hr/<7 7>£t£(rt&3cin* x 15cmH)(rAttTK^ 
TA^i'tf^TMBIftLfc. C ©«ffiT'fi«^SPTFE 
fc. fftf, v»(«*10kGy/h)?;6 0kGyl£f 

mutufc. ^ifisc^T, 4-yot-i, 1,2- f y 

n77y-l ( C F 2 = C T C Hs CH 2 B r) kT?l)/U 
20 & (CH 2 =CHCOOH) Sr^/UtT* 2 : 1 L 
Fv^vigjK ( h/l^V i ^©SftJtte 
2 : 1) Vi/iaotSfi^i 
V , ft fcftt^flSSPTFEil© A o tzjj=7*® 

«*ldK#«$*i.S*-C*AUfc. 6 O t ClcL-C48SfP H 1 

L, f£j*tfc 0 ^T©SC (l) i:±ot*»fc^77h 
^li53%T-foofc 0 #e>nfc^©^SW#^^^^ h/i' 
SrSJ^ Lfc^H:, Sf6 1 9, 7 90 cm'' CBri© 

30 [0 0 5 7] :ro#/ 7 7 h Lfcft«^«SPTFEB(S:» 
ffi*- Y9 u—^lcAtb. wix»wffiat»i- h y -7MNa 2 
SOO ©2 Ofift%(w t%)7KSffiSr»0xT, ^ffilcjg 

w©^— U'— ^Sr 1 3 5*C©^--<^^»cAix, 3 
O^KKJe^-Brfc. JftiPSL RSr*-h^w-^*»e>» 

lit. *Hffi0i|T*#P>ttrt^©^7 7 f*, -r^-v^ 
m^fi. -g-TK*, joJ;t>\ «^e^g^Tta©^l 

40 [0 0 5 8] (1) ^77^ 

fi^ttS^y T F7 7/W^-n3if-U'^^±^SB, 4-y 
n^--l, 1,2- F y 7^D7'7y-1^7^ y/u^©^ 
77 H^LfcMiSr^7 7 F^i-r^i:. ±^SB<c 
Mt5/7 7 F|«gi5©Sffl;Jtli. -«Slc^S;©7*7 7 F 
^(X* (wt%))i L-CStt3ft5. 

[0 05 9] Xj, =100 • (W. -Wo ) /W. ( 1 ) 

ft : 977 hB5©fii^lPTFEl«l$ (g) 
W. :^77 FftWfii»«aPTFER (tt&ttffi) © 
(g) 

50 (2) -Y*>SElftSft 
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m<D4^^^M (I. (meq/g)) IttfcSt-CSlSil 

5o 

[0 0 6 0] I., = /Wd (2) 

n (&£)«. : -f^>XftK©i6»»a (mM/g) 
W a : ^ ^-^SftKott*!** (g) 

n (&£)*. <£>ffi£te. BUrSKlM (l**) JiltRSift 
*|C50 t CT*4B#^)S«L > R£! (Hi) tbfco -to 

3 MWNaCl 50*0. 4 B^WSSt LT-SOiNa 

S^-COONaSi U li^nfc^D (-y (H ) £0. 2N<£> 
NaOHT*fti&^L&SSS£#£>fc. 10 

[0 0 6 1] (3) Sfcm 

^STtK^Ic^ ltm^hi©-< ^-v^m^^Tk't 1 
W. (g) Jr. U -ero^, r<7)|g?£-6 Otlcr 1 6B# 

m, nsK*Lti$wi»©a*Wi (g) *ttMtt£ 

1-5 4:, W. . W**»&**fc.fc D ****** blx 

So 

[0 0 6 2] 

*7K* (%) =100- (W, -Wd) /Wd (3) 

(4) m%&mgt 20 

^ SEiEfel-iafflS own 

fMfc*£»l£l9, ffi^T"^ <II> , P. 992, AS) T\ 

Rp*-*, E-4925A£{£>! LtffiSi (R) WfflSlrtTo 
fc 0 iM«6K*«*SS:-feyHwiil!lt LTiIo*«(c «t 5 6 
£ttf£|)fl (SgK5rara) <Djgjn£«L, K0ttft£*g 

[0 0 6 3] 

k =1/R. • d/S ( Q - ' cm - ' ) (4) 

k ■. m<omM.&m%. ( cq - 1 cm - ' ) 30 

d : W^VgiMSIOff* (cm) 
S : -f *>T£®tf&<r>m%Mfk (cm 2 ) 
m^e^SH^ffiWtfc^WfcSbtC, ttSEffifMark W.Ver 
brugge, Robert F.Hi 11^ (J. Electrochem. Soc. ,.137, 
3770-3777(1990)) t MU<D± frRXfrtf > > 3 * 9 y 

[0 0 6 4] (gttm) mmmi tmm^ y ^9 o 

k G y mt t T # >t * 8#ft!!PTFER (ff $ 5 0 *i 40 
m) Z=iy9tt%to1Jy*WZ'< : 7-7'ji>?g.mft&ivBL<i> 

#<BT-ft#IC#ll$SPTFEIC. St/. vi»i$10kGy/ 
h) * 6 0 k G y M-pRMt Ufc„ £§§&K£J& 
M L. 7fr=f>#X<r>s<v'}) V^T*^m^^^fc2-7'n 
* — 1, 1,2, 2 — X h 77*tni h3-> h 'J yj^tus. 
f l/V (CFi = CF(OCFi CFj B r) ) £l^if£ 
*i$*-C*AU £blc, -<7)«Ettffi-C2«JE^»l» 
LfcTh77y^Pxfuy (CF 2 =CF 2 ) 
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L4#e>. Star- 4 8 n#i»Rfc 
fc 0 ssisflroa; (i) \cz.r>xintbtz7~ : 7 7 vmti 2 

Lfc^m. SS6 1 9. 7 9 0 cm" liB r SoRiRS: 
[0 0 6 5] 7 h Lfcfitf^ftSPTFEBSSrW 

SO3) ©2 0 Ji:%(w t %)7kit«£lc-< y-?u*<j— 1\> 

(1:3 (*) ) ^JDxfcS^T'fll^iSL. ffi^lc<7* 

£ l 2 O e C<75^/w<^.(cAix, 3 O^ffigJC^-erfc. 
ftipfg, R«:*-h^v-^*»5>«l9«L, zkifeU 2 

[00 6 6] (ggJtffl 3 ) HIM 1 t t^90 
k G y mH LTfcfc*«#«§!PTFEB& (W $ 5 0 w 
m) 5:3^ f1# COSUSSiBE^-- h ? l/-7'(F*5H4cm 
* xl2cniH)liAttTfl(i^T^3>-7y^T-e^Ufc 0 d 

y/h) £ 6 0 k G y £&-?JSJf Lfc„ SBJt«. 

D^--l, 1, 2, 2-y 1 F7 7/^di h^f->h !J 
ifyy (CFi = CF(OCFi CF 2 B r) ) S-Bi^ft 
^nsftAix, , $?>lc, rcMEftit-i. 5^;i±S 
Sicus Lfc-r y^fv (ch, = c(ch=) s ) *'^Sr 

^MRJS^-e-vt. bA-^>\ o^t-Tthyf 

i5fe^L. ft*Lfc. ^Jil^Jw^ (l) ^X^X^ibtzV 
57 H*I41 1 0%T'foofc 0 »5>nfcBI©±Sit*^ 
h/USrJffl]£Ufcie*, Sft6 1 9, 7 9 0 cm"' 

[0 0 6 7] r<0*^7 7 h tfcft*^ttS!PTFERS:B 
JE^— h ^ W-y l-Aix, r ^tCffifiSKx h y l> A (Na 2 
S0d) ©2 0SS%(w t%)*»jKtil' y^nXy-zu 

(1:3 (7k) ) lr7)Dxfc^fST-K^«L, ffi*lC/<7 

S: 1 2 0 , C»^-1 , /^<^ICA^ 3 O^RiS^-tirfc. 
i^iPm, Rft*- U-7*^e J SJ9fc*L, TkffiL, 2 
N£D6!tI£S$i c P, 6 0°CT-4a#rfl*Qratfc o *^JS0"JT- 
#btifcBfro^77 h*. -f^SSftSS. *7k^. *J 
J; if. mme*@?:Ti2ro^i ic^1- 0 <c*5, ^-ffl^fi 

[0 0 6 8] (^J60iJ4) Hffigsjl il3«lC7^Sr9 0 
k G y Bglt LT#fc*a$M£SPTFEBI (J¥$ ^ 5 0 y 
m) Sr=> y ^(1#<75^7^SJ-fe/- ? 7 7*yuS^(rtS3cm<j) 
x 1 5cmH) IC AixT T /l^ =r V U * T'fflm L fc c Z<r> 
ttfiT-g$#(&S)PTFEIC. St/. y^(^fi^l0kGy/ 
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h)£6 0 kGySfitSWLfco 

-2,2, 3, 3-7 1 F7 7/UtP^o t ( t^r-> h l J 7/U*n 
mf-l/V (CF 2 = CF (OCF2 CF: B r)) b/?f 
y/uK^^ (CH 2 =C(CH3)COOCH 3 ) Sr^e^ 

itT*2 : iica^Lfc»jK*ryu^if^«>/<yy >^ 

t'7thyt«l, (EMkLfc.. H16«<05£ (l) KJ: 

h/uSrMSLfctt*. JS»6 l 9. 7 
9 0 cm" 1 CBr XORlR^ffft L/i 0 
[0 0 6 9] :«^77 h Lfc*«»ttfflPTFEBI«:iB 

S0 3 ) <D2 0li%(w t %)*j§fl£SriDx."£\ ^ffil-K 

rco^-- y^r 1 3 S'C^^yw^^l-AiXx 3 

lit **it«-c#btbfcii«)^7 7 h*. 20 

&m*. *$J:t/, ««fi*««:T1Ea>»lK:« 

[0 0 7 0] (HXM5) HJSffill tra«l-7lftSr9 0 
kGyBWLTl»fc*«»ttfiPTFEIII (J¥S«J5 0m 
m) Sr = y^ft#(7)^7^1ii-fe^7^**(rtS3cin* 

tttB-Cfi^ttaPTFEt, St/, yi(ii$10kGy/ 
h)£6 0 kGylMWLfCo 3I#«E^T, 2-^n^t 
-1, l,2,2--r h77^px F^-v'hU 7/u*n^f- 
l/y (CF 2 = CF(OCF 2 CF 2 B r) ) £3-:/**-- 30 
2,2, 3,3-T h7 7/i/tD7°P b°*^r-> h U 
fuy (CF2=CF(OCH 2 CF 2 CF 2 B r)) gr^-vl" 

tk-ei : 1 ica-frufc»*K*:T/u=^>^©^^y ^ 
^Aofc^^^sssf^Bi^Ssnai-eacALfc. 5 

O t C^LT480#FflR^^-drfc o EJ&flL TirhvT^^ 
U llffitf'J^ (1) l:iot*»fc^77 

F$li3 95(T'fcot fcbftfcH^^W***'** 
h^*:ail36Lfc»*, &3&6 19, 7 9 0 cm" CBr 

[0 0 7 1 ] Z(D&?7 7 b Lfc*«»ttS!PTFEHl«:ll8 

E*- u-yicAix, :ni:I«Kt h y *-MNa 2 
SO3) (D2 0li%(w t%)7KS?S{-^ y/o/V-yu 
(1:3 (7K) ) &*0;lfcSiRT-«S:8U ffi*lC^^ 

£ 1 2 0°C(O^/w<^\z7<ti, 3 O^raSlC^^rfco 
ftiPS, KSr*- U-:/a>b»9*:U *ftU 2 
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aXXiMl tragic LT#*fc. 
[0 0 7 2] (HJfc«6) HJEtf'Jl tra«l-7»4:9 0 
kGyS8WLTftfcft«^ftSPTFER (f^S5 0 M 

JR*-Cft«^ftfflPTFEfc, St/, yS(iWl0kGy/ 
h)£6 0 kGySfc-CBMtLfc. 1,2,2- h 

y 7/utn^f !/y^^^7;i/t7^f K (CF? = 
C F ( S O2 F ) ) t 2-^0^-1, 1,2, 2-7 1 h77/^n 
xK-yMi7/^Dxf (CF 2 = CF(OCF 2 
CF2B r ) ) Sr^/Hfc-Cl : l(:fi^L/:il5:7^ 

nss-eWAUfco s o°c(cut 4 8 8#rasE£*fc. 

(1) l:iot*6fc/77 h¥tt2 8Wfcofc 0 # 

6 1 9, 7 9 0 cm"' (CB r S(7) p iJiR^#?£L/Co 
[0 0 7 3] 1^77 h Lfc*«5MtaPTFEit«: 2 
N<D**/-/HiNaOH«»rC* 6 l$|IQ&9ft, Tkflfe 

SPTFEIKSrSftE*- h 9 u-^fcAit, r JxlcffififtK^ 
h y r> A(Na 2 S0 3 ) 60 2 0fift%(w t %) zkSflfcSrJO*. 

8*^ir*sl, wc^yy^it^^i* 

yMdAft, 3 0#R|Rj£:$*fc. ftiPm> BISr*-b^ 
i/-^P>»9fc'U TkiftU 2Nco«cg^?&4 I > 60 

0 cx4mm^mLtz o ^mMrnxn^titzmfo^yy h 

[0 0 7 4] (%tt0l7) HUSfiajl t^«JCy«Sr9 0 
kGyBRi*LT#fc*«^«S!PTFE« («$ft5 0/i 
m) y ^M#^^7^Mir/^7^$S5(^3cm<^ 

T % 1, 2, 2- h y yyU*nx:5 : 'i/>'^yU7^n/U7yU^-7-l' 
K (CF 2 =CF(SO:F)) t2-yn^e-l, 1,2,2-x 
f>7 7;u^-pxh^r>'h!j7/utDxf i/y (CF 2 = 
CF(OCF:CF 2 B r) ) Sr^e/Ht-Cl : 1 KS£ L 

*«^«®PTFEBtOAofc^7^«« I t , «cBl3fi s « 
^n^ST'^ALfCo w04R1BT\ 2 4B#ffl, SiftidiS 
c<o*y^-8iR«caofcfi«»ftS!PTFE 

CSW, yI(I»10kGy/h)^6 0kGyIfit 
HBW (PlB#0S|t) Lfco rtD^, 5 0*C(C2 4^Fflgt^ 

m\^ti 0 XMm<D* (1) i:iot#ftfc^77h*i4 

M36Lfc»*, 1 7 9 0 cm" {CBrS^Pii 
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[0075] :©*^77 1- Lfc*«£«ESPTFEIK«: 2 

UPTFE^Sriffi:*- h if u-7*lCAiV ZtHZ&ffi&l- 
h ]) <!7 A (Na, S0 3 ) ©20 ( w t %) zK^iSSrJDX. 

*KAftv 3 0»«^tfc. #iP^ 

[0 0 7 6] W±W i 5 (C 1 ~ 7 T-#P>lxfc'(' 

[0 0 7 7] (HJS^J 8 ) Hte0<J 1 ~ 7 Tit f> JlfcR© 
WSMfcttSrSlJfcUfc. Ste*fe(13 cmx 3 cm<DA# 
$«7>S*»8I^80 < C<O3%ig^k7K^^^^Aix, 24B#p B 1 20 

Sfir*Sr. El IX TE©« 1 . *H16«T»e>H 
fcitOBIWkttttJfcttW 3 "C» h tilt * f- u V 7 7 h 

[0078] 9 ) mti&m zte&Tf-mmm 4 -c# 

KS^H^irtfCo KSr^^y-zK ^y7*n/<y- 
/K fcitf. y.-y*9 J — /K£>#7Vi' = — /I'&iSlcjf It 

fcm, m<n^&kmz&fflJELtz 0 ^iii^t, 30 

*mmmx'®btitzmiz. -ryja-ymictt^/?;- 
>\st£ ^ t z z>m<n&m & n t k> b tit* v wx% a 

5. 
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[0 0 7 9] (itUEfiiJl, 2) T1E(75^1 
-f^-> 115, 117 (r^^ttSi) icot^T 

iUtSixfc'i'jf^&Sft, tJit/, m^eg 

[0 0 8 0] (tfctfcflij 3 ) jUStfll 1 T'ffl^fc vl?:90 
k G y LT#fc*aMMS!!PTFE« 5 0 u 

xl5cmH)(CA;ft,TflftfW£7A-3 ^^tfiLfc. C<£> 
ttllf**»ISaPTFEJC. UtA Y§ OkG 
y/h)£4 5 k GySifiT'.rattLfc. 7;l>=t>lfX<0 
s<7 y > ^ic <£ o r^K «rBK # TA- * ffi& Lfc * 
^ u V* / $ Jxfc«g*H£SPTFE!!<0 Ao 

#U 60*CT-6B#^SJS$*fco KSrhvn 

93%-Cfcofc,, 

[0 0 8 1] Z.<r){fyy MigSrO. SM^nyu^/w^^ 
& (l,2-^nBi^yffl|D tS»U6 0 , C, 2 4B# 

bnfcfilro3 cmx 3 cmC>At £©f*^£r80 < C<7?3to© 
-f^^&^S&SyitLfc. TIE©* 1 © 

[0 0 8 2] (tbtSe^J 4 ) i-y 4 *>n5m%M<Dffi& 

T/U=-/^ffi{wg(tT6 0°C. 3«F^^L. 

[0 0 8 3] 
[*1] 



(13) 
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24 



2 6 16 9 7 





ft) 


(nea/g) 


(Q • en)"* 


ft) 






55 


2.7 
<0. 7) d 


0. 133 


43 




2 


72 


a 85 


a 058 


31 




JfJKiW 3 


no 


1.3 


a 125 


42 






79 


2.7 
(0. 9)° 


a iso 


45 




mmm s 


39 


10 


-d) 


36 




«im 6 


28 


1. 0 


-d) 


37 




3cl&0! 7 


35 


1. 1 


-d) 


36 




Jt«S*J l 

115* 




0. 91 


0.059 


34 




tfct*#J 2 
^-7-f^-> 117* 




a 9i 

(0. 903) 


I). 055 
40. 045) 


31 
(18.7) 




JfcKW 3 


93 i 


2.78 


0.166 


110 


: 58S<42*«) 



a ) Electrocbimica Acta. 4Q. (3). 335-344(1995) 

b) J. Electro chem.Soc.J^ 107-110(1998) ; fc*:U *Sfafttel51fc4S|£raU89i£&:# 
d) »£. 



[0 0 8 4] 



[01] T/u =3 -A- fc i SffittlftNtt 




(14) 1$12 0 0 3 - 2 6 1 6 9 7 



(51) Int. CI. 

C 0 8 F 8/36 
259/08 
H 0 1 B 1/06 
13/00 

// H 0 1 M 8/02 
8/10 



F I 

C 0 8 F 8/36 
259/08 
H 0 1 B 1/06 
13/00 

H01M 8/02 
8/10 



f-73-K (#%) 



A 
Z 
P 



(72)5sw# mm 

Bj»**«m»ji»ri233»* 0 ^js** 

(72)#w# BRis a 

S^»i«ttmttJt»n233«Jft 0 *JS^* 
<72)«W# &IP 

»jB*K«miftjrHri233#» e*^* 

(72)»9!# MOJ ttltt 

^iMWTIHTI l»2* 0m 



F # — (#%) 4F071 AA27 AA77 AA78 AF03 AH02 
AH15 BC01 FB01 FC01 

4J026 AA26 BA11 BA25 BA27 DB36 
EA08 FA07 GA08 

4J100 AC23Q AC23R AC24R AC25R 
AC26P AC30R AJ02R AL03R 
BA56S BB01Q BB03Q CA03 
DA55 HA01 HB50 JA16 JA43 

5G301 CA30 CD01 

5H026 AA06 BBOO BB10 CX05 EE19 
HH05 HH08 HH09 



